In the region under the ohmic contact, the filling factor (ν1) will be different from that in the main region of the device (ν3). However, since the region underneath the metal contact is highly disordered and can be regarded as a reservoir for carriers, quantum 
Supplementary Note 2 (Integer quantum Hall states)
Supplementary Figure 3 shows a full set of symmetry-broken integer quantum Hall states can be observed at integer filling factors for B> 5 T.
Supplementary Note 3 (Tilted-field measurements)
The tilted-field results in Supplementary Figure 4 suggest that the ground states of the thirds seen in the range 4 < || < 6 are spin-polarized. At both angles =0 
Supplementary Note 4 (Resonant structures for 4 <  < 5)
In device 2 the presence of resonant (density-instead of filling-dependent) features for 4 <  < 5, as seen in the Landau fan diagram in Fig. 2d and in Supplementary  Figure 6 , may prevent accurate quantification of the FQH gaps.
Supplementary Note 5 (Magnetic field dependence of activation gaps)
The magnetic-field dependence of the energy gaps of the thirds we have observed in the range of 4 < || < 6 is shown in fig. 3c-d 
Supplementary Note 7 (Proposed device for future experiments)
The key point of using a suspended top-gate is to make sure that the effective dielectric constant is low, favoring larger FQH gaps. As shown in Supplementary Figure 9 , the proposed device allows independent top and back-gate control; thus a large perpendicular electric field between the graphene layer can be produced. Such tunability may allow transitions between different FQH phases and the ability to probe non-Abelian FQH states in both low and high Landau levels.
